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Density Profile and Solvation Force for Hyperbranched Polymerization

Fluids Confined in Parallel Plates
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Abstract: Within the framework of density functional theory (DFT), a free energy function was formulated in terms
of modified fundamental measure theory (MFMT) for hard sphere repulsion and statistical mechanic theory with the
weighted density approximation (WDA) for polymerization. A chemical potential for AB, hyperbranched polymerization
fluids was determined and an expression of the density profiles of the polymerization fluids confined in parallel plates
was derived. The influence of the reaction conversion, the volume fraction, and the number of B-kind functional
groups on density profiles was discussed. Furthermore, the relationship between the reaction conversion or the plate

width and solvation forces was also analyzed in terms of density profiles.
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Fig.1 Scheme of AB, model of hard sphere

polymerization fluids confined in parallel plates
H: plate width
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Fig.2 Effects of packing fraction on the relative
density profiles of the AB, polymerization fluids
confined in parallel plates
H=80c, g=3, p=0.5; The inset is the illustration data from Ref.[37].
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Fig.3 Effects of reaction conversion on the relative
density profiles of the AB, polymerization fluids
confined in parallel plates
H=80, g=3,71=0.1
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Fig.4 Effects of the number of the B-kind functional
group on the relative density profiles of the AB,
polymerization fluids confined in parallel plates

H=80,7m=0.2, p=0.5
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